Introduction
Fungus infection is a common cause of opportunistic infections in hematological malignancies, especially lymphoid malignancies, where it is associated with underlying compromised host defenses. Among these fungal infections, Aspergillus, Candida spp. and Cryptococcus are the major causes. Ochroconis (O.) gallopavum is a dematiaceous and thermotolerant fungus isolated from hot spring (1) and thermal effluent from a nuclear reactor (2) . O. gallopavum is a rare causative agent encountered in human infection, especially in immunocompromised hosts such as organ transplant patients (3) . We report here the disseminated O. gallopavum infection in a case of B-cell chronic lymphocytic leukemia (CLL), and review 4 other reported cases.
Case Report
In 1999, a 66-year-old Japanese woman was diagnosed with B-CLL (clinical stage II by Rai classification) (8) , when a complete blood count revealed marked lymphocytosis (11.8×10 9 /l, predominantly mature lymphocytes) and systemic lymphadenopathy. She was given chemotherapy using various combined regimens (low dose CHOP, fludarabin etc.), but complete remission was not achieved. In March 2003, she had been having continuous low grade fever without cough, and was admitted to our hospital. Physical examination revealed multiple superficial lymphadenopathies (max 4cm in diameter), a slightly hard mass (about 3 cm in diameter), without pain, at the subcutis of her left internal femur, and body temperature not exceeding 39°C. Although no wheeze or crackle was noted in her respiration, plain chest X-ray and chest computed tomography scans showed some opacity confined to the left upper lobe (Fig. 1A) . Magnetic resonance imaging revealed a high intensity mass with central low intensity area confined to the left internal femoral (Fig. 1B) . Laboratory examination showed an elevated white blood cell count of 36.7×10 9 /l (neutrophils 4%, lymphocytes 1.5%, abnormal lymphocytes 94%), low hemoglobin concentration of 9.0 g/dl and low platelet count of 42×10 9 /l. CRP was 0.48 mg/dl (normal range, 0-0.3 mg/dl), and -D glucan was markedly elevated (95.0 pg/ml, normal range, under 11 pg/ml). Liver and renal functions were normal. Bronchoscopic examination and biopsy of femoral mass were performed. Infiltration of fungi showed dark-brown, thickwalled, ovoid or spherical spores ( Fig. 2A, 2B ), as observed in this biopsy specimen from the femoral mass. And, in cul-tivation of the sample obtained from bronchioalvelar lavage and the femoral mass, black fungi on potato dextrose agar grew relatively fast and formed flat, brownish and velvety colonies. Microscopically, these hyphae were hyaline to brownish. Conidia, borne on the tip of short conidiogenous cells, were two-celled, larger at apical cell, and constricted at septum (Fig. 2C ). From these findings, the fungus was identified as Ochroconis gallopavum. The patient was given amphotericin-B at a dose of 0.75-1 mg/kg/day by intravenous drip infusion, but since the opacities in her chest were growing, we added flucytosine (5-FC) (8 g/day, oral administration), itraconazole (200 mg/day, oral administration) or terbinafine (125-250 mg/day, oral administration) in addition to amphotericin B. In spite of the intensive anti-fungal treatment, the lung abscesses progressed and brain abscesses (Fig. 1C) been isolated from effluents of acid hot springs and nuclear reactor. Optimal growth of O. gallopavum is obtained at 35°C, tolerant to 40°C. In the present case, the patient did not live near a broiler house or a hot spring, but engaged in gardening, suggesting that she might have been infected from soil. She had not been injured and it was hard to consider being transcutaneously infected. Her disease might follow inhalation and subsequent dissemination of conidia, such as muscular abscess and brain abscess (9) .
This organism is rarely encountered in humans, and it more typically infects immunocompromised hosts, especially organ-transplanted patients (5-7, 10). There have been about 30 reported cases of O. gallopavum human infection, since the first report by Fukushiro et al on an AML patient in 1986 (11). Patients with hematological malignancies frequently suffer from fungal infections, such as Aspergillus, Candida or Cryptococcus, but among such patients, O. gallopavum infection is a very rare event, with only four cases of the infection reported (11) (12) (13) (14) . Table 1 presents a summary of the clinical features of the cases, which now number five, including the present case: Four cases were lymphoid malignancies and one was acute myeloblastic leukemia (AML). It is important to note that three of the five cases were CLL patients, since CLL patients often receive purine analogues resulting in persistent T-cell lymphocytopenia. The agents particularly affect CD4 positive T cells, which induce defect of T cell-mediated immunity similar to defects following treatment with immunosuppressive drug after organ transplantation. Thus, the persistent impairment of cell-mediated immunity might be associated with O. gallopavum infection, although other factors for the host immunity have been suggested. Furthermore, CLL patients may be more likely to have contact with O. gallopavum than those with other hematological malignancies, because of the long and indolent clinical course of their disease.
In terms of prognosis, all patients with the disseminated infection died due to the involvement of this organism. Most disseminated infected patients were in a state of markedly impaired host defense associated with progression of underlying diseases, resulting in the high mortality rate. One AML patient was the only survivor among the hematological malignancies, and successful treatment was achieved by resection of the lesion. Among the 30 cases reported, most survivors had localized and resectable lesions (9, 10) . Although there is no definitive treatment for dactylariosis, Kralovic et al recommended surgical excision, when possible, in combination with amphotericin B as the first line therapy for systemic phaeohyphomycosis (15) . Minimal inhibitory concentration for O. gallopavum is relatively low (0.06-0.5 microgram/ml for amphotericin B, 4 microgram/ml for 5-FC, 0.01-0.5 microgram/ml for itraconazole and 0.03-0.06 microgram/ml for terbinafine ) (16), whereas there have been few reports of treatment using amphotericin B, with or without itraconazole, yielding successful results (7-10). Itraconazole or 5-FC is another possible treatment when amphotericin B induces intolerant toxicity. In the present case, surgery was not an option because the patient was initially diagnosed with the disseminated disease. We started antifungal chemotherapy using agents, including amphotericin B, itraconazole and terbinafine, but no remarkable effect was obtained. CLL did not progress during the treatment, but the patient died, probably due to central nervous system infiltration of this organism. O. gallopavum infection is a rare -but almost invariably fatal-disease, especially for patients with a hematological malignancy. This infection is not curable by the existing antifungus agents, if the lesion is not resectable. It is necessary to develop a more effective drug for this organism, in the future. 
